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摘要 
I 
摘要 
近年来，随着移动智能业务的迅猛发展，数据业务和移动互联网应用将日益
多样化，未来移动数据流量的高速增长，对长期演进（Long Term Evolution，LTE）
协议栈提出了更高的要求和挑战。现有的 LTE 协议栈是一种紧耦合的栈式架构，
每层协议都维护非常复杂的状态信息，而且很难更新及添加新的功能。软件定义
网络（Software Defined Network，SDN）是一种已经在 IP 网络和 Internet 业务实
践中证明非常有效的技术。本文以 LTE 协议栈的可重构为目标，结合 SDN 的基
本架构和关键技术，创造性地提出了一种基于 SDN 的 LTE 协议栈架构。这种架
构主要实现了协议栈用户面与控制面分离、控制信息集中和可编程，是未来协议
栈架构的发展趋势，具有重要的实际应用价值。 
本文深入研究了 LTE 的协议栈数据链路层的基本结构，从分组数据汇聚协
议（Packet Data Convergence Protocol，PDCP）、无线链路层控制协议（Radio Link 
Control，RLC）、媒体接入控制（Media Access Control，MAC）子层的功能和需
求着手，基于 SDN 的协议栈架构对数据链路层进行设计。首先将固定的栈式的
协议层打破为若干可串接的“平等”用户面模块，比如包头压缩、数据分段、资
源调度、逻辑信道复用等，这些模块可以独立的进行跟新，保证用户面处理的可
重构、可编程特性。然后将各子层控制功能集中，包括初始化，数据传输控制等，
构成一个中央控制器，对各功能模块进行编排，实现数据的处理和转发功能，缩
短了控制面处理的交互时延。最后将各子层用户面和控制面所访问的数据、参数
以及状态集中组成一个全局资源库，采用通用的访问接口，提供给应用层进行读
取或写入，可以有效的降低协议状态机的实现复杂度。  
测试表明，数据链路层的各功能模块满足设计要求，数据处理程序运行稳定。
通过 Socket 通信技术完成模拟基站端与用户端的数据业务的传输，验证了基于
SDN 的数据链路层协议的功能。 
未来将进一步对协议栈的架构进行优化和改进，并实现物理层和网络层的协
议功能，以探究整个通信协议的实现。 
 
关键字：LTE；SDN；数据链路层；Socket 
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II 
Abstract 
In recent years, with the rapid development of mobile intelligent service, data 
services and mobile Internet applications will become increasingly diverse, it puts 
forward higher requirements and challenges for the existing Long Term Evolution(LTE) 
protocol stack. The existing LTE protocol stack is one kind of tightly coupled stack 
architecture, each layer of which need to maintain a very complex state information, 
and the transition state depends on the repeated signaling handshake. Software Defined 
Network (SDN) has proven to be a very effective technique in IP networks and Internet 
business practice. This paper aims at the reconfiguration of LTE protocol stack and 
creatively puts forward a new LTE network system architecture based on SDN, its main 
characteristic is the separation of user plane and control plane, control information 
centralized and programmable, which is the development trend of future protocol stack. 
So the research on LTE protocol stack based on SDN has important practical application 
value. 
This paper designs each sub-layer modules of data link layer based on SDN 
protocol architecture and implements the specific functions of Packet Data 
Convergence Protocol(PDCP), Radio Link Control(RLC) and Media Access 
Control(MAC) layer protocol. Firstly, break the fixed stack protocol into several series 
of equality user panel module, such as header compression, data segmentation, resource 
scheduling, logical channel multiplexing, these modules can be updated independently, 
guarantee the reconstruction and programmable characteristic of the user plane. Then 
centralized control functions of each sub layer, including the control of initialization 
and data transmission, which formed a central controller. The controller arranges each 
function module, realizes the data processing and forwarding, shortens the processing 
surface control of interactive time delay; and decreases the delay of control plane 
effectively. Finally concentrated by the access data of sub layer user plane and control 
plane, parameters and state constitute the global resource base, using universal access 
interface, provide to the application layer for reading or writing, can reduce the 
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complexity of implementation of protocol state machine effectively. 
Tests show that each function module of data link layer can meet the design 
requirements, data processing programs are running stable. The function of data link 
layer protocol based on SDN is validated by tests, which by using the socket 
communication technology to complete the transmission of data services between the 
simulated base station and user. 
The future will further improve the function of the protocol stack architecture and 
realize function of the physical layer and the network layer protocol, to explore the 
realization of the whole communication protocol. 
 
Key Words: LTE; SDN; Data Link Layer; Socket
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